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Vs all whom it may cancern

Be it known that I, Joux P. BURNHAM a
citizen of the United btates residing in Chi-
cago, in the county of Cook ‘and State of Illi-

nois, haveinvented a new and usefal Improve-

ment in Machines for Manufacturing Floor-

- ing, of which the following is a spemﬁcatmu

IO

- I35

20 grooves upon the two end edﬂos of flooring
strips or boards, the boards necessarll y vary-

My invention relatesto machm es for match-
ing or tonguing and grooving flooring.

IIeretofme matehmfr Or tonﬂ'mn cr-and 2T00V-
ing machines have been ma,de whwh operate
to form interfitting tongues and grooves upon
the twoside edges of ﬂoounn' StleS or boards,

the machine opera’rlnﬂ* to make the ﬂoomnﬂi

strips or boards of equal widthand to form the

tongues or grooves in the lethIOﬂ of the
grain or fiber of the wood.
- The object of my invention is to provide a

machine for forming interfitting tongues and

~Inginlength and being often of comparatively

25

- this work may be performed accurately, rap-:
1dly, and cheaply; and my invention consists

n'rea,t lenn*th the tengues and grooves being

formed across the grain or ﬂber of the wood
I have devised a maehme by means of which

in this machine or in the novel combinations
of parts or devices composing this machine—

3o that is to say, my invention consists, prima-

rily, in g table or support furmshed with a

~ guide for the side edge of the piece of flooring
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to fit against two tlansversely—reelprocatmﬂ*
slides, one at each end of said guide, a pair
of rotary cutter-heads mounted upon one of
sald reciprocating slides for forming the

tongue across the grain at one end of the

ﬂoounmstrlp, a rotary cutter-head or saw
mounted upon the other of said slides for form-

40 1ng a grooveinthe opposite end of the flooring

45

strlp or board across the grain of the wood
and a pair of stops, one at “each- end, for first
one end of the board and then the other to

abut against while the tongue and grceove are

being formed at or on its opposite ends

It turther consists, in-eonnection with these

parts, of a clamp or clamps for holding the
board down firmly upon the table Whlle be-
ing operated upon, one of these clamps being

50 p1eferably located at or near each end of the |

| table, so as to ﬁrm‘y hold the end Of tlle board

bellj]ﬂ’ operated upon.
It further consists, in connection with the
above-named parts, 111 making the clamp in

the form of a feed-roiler, so tha,t the clamps 55

may also serve the funetion of feeding or
pushing the board lengthwise into poswmu

| against the end stop, first at one end for the
] ﬁlSt operation and then at the other end for

the second operation.
It also consists, in connection with these

parts, in providing the feed-table with a pair
| of supplemental movable or withdrawable

stops, one near each end of the table, against

60

which the operator may place the end of the 65

board preparatory to its being pushed into
the bite of the feed-roller upon the withdrawal
of this supplementary stop, thus insuring the
presentation of the board to the feed- roller at
the proper time and the proper action of the
feed-roller in feeding the board forward

agalnst the stop which governs the position -

of tne board in respect to the toncrmnﬂ' and-
grooving devices,

It fur thE:l consists, in connection with these
parts,inarrangingor mounting the reciproecat-
ing slldes in ﬂ*mdes Or Wways extendmﬂ' at a
shn'nt angle across the table, so that the two
partsorsectionsof the 0'111de may be arranged
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at an angle to each other so that while one 80

end of the board is being 0pemted upon the
other slide and cutter Wlll not be in the: Way

‘of the other end of the board.

In the accompanying drawin gs, Whlch form

a partof thisspecification, and in whichsimi- 8s

lar letters of reference lndlcate like parts
throughout all the views, Figure 1 is a plan
view of a lnaehine-embodying my invention.
Fig. 2 is a front side elevation. Fig. 3 is a

section on line 3 3 of Ifig. 2. TFigs. 1 and 5 9o

are sections on lines 4 4 and 5 D, respectwely,
of Fig.1. Fig. 6 is a detail vertmal section
on llne 6 6 of Fw 1. Fig, 71is a vertical sec-

tion on line 7 7 of Fig. 1, and Kigs. 8 and 9
are detail sections on lmes 33 and 9 9of g5
Fig. 2.

In said drawings, A represents the frame
of the machine, whleh mav be of a,m suit-
able construction. -

Bis the table upon Whlch the ﬂoorm Q boards
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or strips are supported whllo being operated
upon. C C’ are the guides on th1s table for
the side edgeof the ﬂoormﬂ' board orstrip to
abut aﬂ‘a,mst while beling opora,ted zpon at
either end. The two parts or sections C C’ of
the guide are arranged, preferably, at a slight
.a,nrrlo to each other so that when the board
18 bomw operated upon at one end and fitting,
for examplo, against the guide C the opposn:o
end of the board will clear the reciprocating
slide and cutter and devices at the opposite
end of the table.

D and D’ are the transverse 1eolp1ocat1nﬂ'

' slides, one at each end of the table, the same

being adapted to reciprocate transversely
across the table in suitable guides or ways
D2 D? on the table. The frmdewa}s D? D3
are preferably arranged at aslight angle, the
same being of course at right ancrlos to the
work-gnides C C’ on the table.

1 I‘ are a pair of rotary cutter - heads
mounted upon the reciprocating slide*D, the
same having horizontal shafts, so that these
heads rota,to in vertical planes. Each of these
cutter-heads is furnished with a series of
peripheral knives f and vertical or radial
knives 1.

E is the stop, preferably secured to the sta-
tionary frame of the machine, against which
the end of the board abuts while being op-
erated upon by the heads F F, which towother

form the tongue upon the ond of the board
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The stop E is located between the cutter-

heads K F.

3 is a horizontally-revolving cutter or saw,
preferably a wabble-saw, mounted apon the
other reciprocating slide D’, the purpose of
which is to form the groove in the oppos1to
end of the flooring board or strip.

H is the stop, preforably fixed to the frame
of the machine, against which the end of the
board abuts while being operated upon by
the grooving-saw G.

Tho cldmps K and K’, which serve to hold
first one end of the board and then the other
down firmly in position upon the table while
each end is inturn beingoperated upon, may
be of any suitable oonstruotion adapted to
perform this function of c¢lamping or holding
the board down firmly in place; but I pre-

fer, as an additional or further improvement,

to mako these clamps or holding devices 1n
the form of feed-rollers, as 1Ilustra,ted in the
drawings, so that they may also perform the
t‘mthol or additional function of feeding the
flooring strip or board against the stops E
and L.

M and M’ are tho supplemental movable or
withdrawable stops, against which the oper-
ator places the end of the board preparatory
to its being pushed forward into the bite of
the feed-roilers K K.
rotated at intervals to feed the strip forward
against the stop E or II and again backward
to dischar oge the board. The supplemental

movable stops M M’ are withdrawn just be-

The feed-rollers are |

547,481

fore the feed-r ollors K K’ begin to revolve in
the direction to feed the board forward, so
that the operator by simply pressing the board
against this antomatically-withd mwablo sap-
plomenta,l stop pushes the board into the bite
of the feed-roller the instant the supplemen-
tal stop is withdrawn,thus insuring the feed-
ing of the board forward the proper distance
a,framst the stop E or H by the action of the
automatic feed-rollers K or K.

The slides D D’ are automatically recipro-
cated, as required, by means of a crank N-on

the main cam-shaft N’, operating a slotted

arm or lever N=, fixed to a rock-shaft N3, to
which is seourod a pair of arms or levers N‘
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connected by links N° with the cross headsor

slides D D’. The joints of these links N°are
of course made loose enough to prevent bind-
ing by reason of the molmed moveinent of
the slides D D’, or the links N° may have ad-
ditional joints.

The feed-rollers K K’ are intermittently
turned backward and forward,as required, to
feed the stock in and out by means of a cam
N¢ on the eam-shaft N’, actuating an arm or
lever N7, secured to a rock-shaft N8 having a
pair of arms or levers N? N connected by
links NI N with racks N N11 which engage
pinions N** N on the shafts N N1 of tho
feed-rollers K K.

The supplemental withdrawable stops M M/
are intermittently withdrawn at intervals, as
required, by means of a crank N* on the cam-
shaft N’, which actuates a slotted link NP,
connected at its upper end to an arm N6
on the rock-shaft N7, having a pair of arms
N to which the stop% M M’ are pivoted.
These stops M M’ are held in position by a
spring M? except when withdrawn by the ac-
tion of the cam before described. 'These

| spring-actuated stops thus prevent a board

| slide D.

|

being pushed forward into the bite of the feed-
rollers except at the proper time. Motion is
communicated to the rotary cutters F and G
by means of belts engaging the pulleys I G
on the shafts of these cutters

P is the drive-shaft, from which totion is
communicated to the cam-shaft through the
reduecing-gears P’ P2

The belts F? E? which communicate motion

to the cutters F I‘ mounted on reciprocating

slide D, should extend up vertically above the
maohlne as indicated in Figs. 2 and 3 3, SO as
to accommodate the transverse travel of the
The travel of the other slide D’ is
provided for by a long pulley G° on which the
belt G* may travel.

The shafts of the feed-rollers K K’ are
mounted in boxes provided with spring I* to
exert the .requisite pressure upon the board
being fed. These boxes are also made verti-
cally adjustable to accommodate different
thicknesses of stocks by inserting washers or
liners & between the box and the bed- -plate.

The flooring thus operated upon by the ma-
chine and f urmshod with tongues and grooves
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desired.
1 cla,lm——- B |
1. In a machine for forming tongues and

grooves on the opposite ends of ﬂoarm@boards |

or strips, the combination with a table fur-
nished with guides for the side edge of the

flooring stnps to fit against, of two trans-

versely reciprocating SlldPS or eross heads, a

horizontally revolving tool or saw mounted on
one of said slides for forming the groove at
one end of the flooring board a pailr of verti-

cally revolving cuttel he&ds mounted upon

lhe other of qmd slides for for ming the tongue

on the opposite end of the boa,r'd a stop be-.f
tween sald revolving cutter heads f01 the end

" of the board to abut against while béing op-
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erated upon by said cutter heads, a
| st()p for the opposite end of the boa,rd to abut-

1

end of smd table for clamping or holding the

second

against while being operated upon by said
grooving tool or saw, two rollers one near each

board in position and feeding it fmward
against sald stops, a pair of supplemental
movable or withdrawable stops for holding the

board in position to enter the feed I‘OHGIS}
~mechanism for operating said reciprocating |

slides, mechanism for operating said feed

1011618 and mechanism for 0}_)61&1:11]“‘ said .
movable supplemental stops, substantlally as

specified.

2. The combination with a table furnished
with two guides armnﬂ‘ed at an angle to each

other of two Ieclpmcatmﬂ* slides mounted in

guide ways at right angles to said guides, a
groove forming dewee mounted upon one of
md slides, a tonﬂ*ue forming device mounted
upon the other of
ends of the board to abut against while being
operated upon, and cldmm for holding the

board in pomtmn on thetable, said clamps be-
1ng made in the form of feed rollers and serv-
ing also to feed the board at‘ramst sald stops,

Subst&ntmlly as specified.
3. The combination with a table furmahed

with two guides arranged atan an gle to each
other of two reciprocating slides mouuted in

ocunide ways at right anﬂ*les to said ﬂ*mdes a
groove forming device mounted npon one of
said slides, a tonﬂ'ue forming device mounted
upon the other of said shdes stops for the ends
of the board to abut against while being oper-
ated upon, clamps forholding the board In po-
sition on the table, said elamps being made in
the form of feed rollers and serving also to feed

the board against said stops, and supplemen-

6o

end and a groove
length ﬂoorinw boards, comprising in combi-

tal movable or withdrawable stops to tem-
porarily arrest the board in position to enter
said feed vroller c¢lamps, bubstautlally a,s
specified. | -
4, The maehme for forminga tongue on one
at the othel enduof variable

nation the followmﬂ* instrumentalities: (1) a
support for the boald (2) a rotary grooving

said sl1des stops for the.

on its ends may be of any thmkness 01:*.ﬁwidthl I

of the. board support, (3) a rotary tonguing
mechanism rotating in a plane at right an trles
to the plane of the board support, (4) aﬂfmde

for the side of the board extending flom the

tonguing mechanism at right anﬂ*les te the
lme of the cut of said tonwmnw meehamsm
and being toward the grooving mechanism
unobstructed and open, so that a board longer

 than the distance between the tonguing and

the grooving mechanisms may be set against
said g guide, thele being also a guide PXteﬂd
ing from the grooving mechamsm in a line at

right angles to the cut of the grooving mech-

anism and being toward the tonguing mech-

Cw
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anisin in similar manner unobstructed, said

mechanisms for grooving and tonﬂ*umﬂ* the

‘board and said devlces Tor bupportmw and

gulding the board being relatively movable
the one in respect to the other, substantially
as specified. | -

5. Themachine for forming a tongue on one

| end and a groove at the other end of variable

l

length ﬂoormﬂ' boards, comprising in combi-
nation the followmﬂ' instrumentalities: (1) a
support for the board (2) a rotary grooving
mechanism rotating parallel with the plane
of the board support, (3) a rotary tonguing

0O

mechanism rotating in a plane at right a,nn*les ‘

to the plane of the board support, (4) a ”U.lde
for the side of the board extending from the

tonguing mechanism at right anﬂ"les to the
'llne of the cut of sald tongumyf mechanism

and being toward the grooving mechanism
unobstructed and open, so that a board longer
than the distance between the tonguing and
grooving mechanism may be set awamst sald
frmde, sald guide also extendmw from tho

grooving meehamsm in a line at riﬂ'ht angles
to the cut of thegrooving meehamsm and be-

95
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ing toward the t(mﬂnmfr mechanism in simi- h

lar manner unobstruated (5) a stop at the
grooving mechanism fm_ determining the
depth of the. groove, (6) and a stop at the
tonguing mechamsm for determining .the

lenﬂ'th of the tongue, said grooving and ton gu-

ing mechanlsms and sa,ld cuide t01 the Slde

of the board being relatively movable one in

respect to the othet substantially as specified.
6. The machine for forming a tongue on one
end and a groove at the othel end 01‘ varla,ble

length ﬂoormrr boards, comprising in combi-

nation the followmw 1115tlumenta,11t1ec: (1) a

support for the baald (2) a rotary grooving

mechanism rotating pa,rallel with the plane
of the board suppmt (3) a rotary tonguing
mechanism rotating in a planeat right &HUIGS

to the plane of the Joard support, (4:) a ﬂ'mde |

for the side of the board extending from the

I 1O

115

120

tonguirg mechanism at right anfrles to the 123

lme of the cut of said tonguing mechamsm
and being toward the grooving mechanism
unobstrueted and open, sothata board longer

than the distance between the tonguing and

the grooving mechanisms may be Set against
5&1(1 guide, there being also a _ﬂ'mde extend-

mechanism rotating pamllel with the plane ! ing from the grooving mechamsm in aline at

---------
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~ line of the cut of said tonguing mechanism
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the one in respect to the other substantially |
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right angies to the cut of the grooving mech- | zontal aroove in the one end of the board, and

anism and being toward the tonguing mech-
anisminsimilar manuer unobstruected, (5) and
two independent clamps for holding the board,

caid mechanisms for grooving and tonguing
the board and said devices for snpporting and

cuiding the board being relatively movable

as specified. |

7. The machina for forminga tongue onone
end and a groove at the other end of variable
length flooring boards, comprising in combi-
nation the following instrumentalities: (1) a
support for the board, (2) a rotary grooving
mechanism rotating parallel with the plane of
theboard support, (3) a rotary tonguing mecio-
anism rotating in a plane at right angles to
the plane of the board support, (4) a guide for
the side of the board extending from the
tonguing mechanism at right angles to the

and being toward the grooving mechanism un-
obstructed and open, so that a board longer
than the distance between the tonguing and
the grooving mechanisms may be set against
said guide, said guide also extending from the
orooving mechanism in a line at right angles
to the cut of the grooving mechanism and be-
ing toward the tonguing mechanismin a simi-
lar manner unobstructed, (5) a stop at the
orooving mechanism for determining the i
depth of the groove, (6) a stop at the tonguing
mechanism for determining the lengtn of the
tongue, (7) and two independent clamps for
holding the board,said grooving and tonguing
mechanisms and said gunide for the side of the
board being relatively movable one in respect
to the other substantially as specified.

8. The combination in a machine for tongu-
ingand grooving the opposite ends of flooring
boards, of a table provided with two guides
thereon arranged at an obtuse angle to each
other for the side of the board to fit against,
of two transversely reciprocating slides

mounted in guide ways one at right angles to
each of said guides at the opposite ends there-
of, a horizontal groove forming device mount-

ed upon one of said slides for forming the horl- |

a tongue forming device mounted upon the
other of said slides for forming a horizontal
tongue on the opposite end of theboard, sub-

stantially as. specified.
9. In a machine fortonguing and grooving

the ends of flooring boards, the combination
with a table furnished with two guides ar-
ranged at an obtuse angle to each other for
the side edge of theboard to fit against while
first one end and then the other end of the
board are being operated upon, of two trans-

versely reciprocating slides mounted on said.

table in two guide ways, one at right angles
to each of said guides, a groove forming de-
vice mounted upon one of said siides for form-

ing the groove in one end of the board and a

tongueformingdevice mounted upontheother
of said slides for forming the tongue at the
opposite end of the board,and two stops, one

for each end of the board to abut against ai-

ternately while being operated upon,substan-
tially as specified.

10. In a machine for tonguing and grooving
the ends of flooring boards, the combination
with a table furnished with two guides ar-
ranged at an angle to each other for the side
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adge of the board to fit against while first one -

end and then the other end of the board are
being operated upon, of two transversely re-
ciprocating slides mounted on said table in
two guide ways, one at right angles to each
of said guides, a groove forming device mount-
ed upon one of said slides for forming the
oroove in one end of the board and a tongue
forming devicemounted upon the otherof said
slides for forming the tongue at the opposite
end of the board, and two stops, one for each
end of the board to abut against alternately
while being operated upon, and two clamps
for holding the board in position on the table
against said gnides and stops, substantially as
specified.

JOHN P. BURNITAM.
_ Witnesses:

LEwis K. CURTIS,
EDMUND ADCOCK.
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